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T^pe I Progress Report 
ERTS-A 

A STUDY OF MORPHOLOGY, PROVENANCE, AND MOVEMENT OF DESERT SAND SEAS IN 

AFRICA, ASIA, AND AUSTRALIA 

By Edwin D. McKee and Carol S. Breed 
ABSTRACT 

Planned analysis of eolian sand distribution and depositional environment 
is underway, although color mosaics are only about half completed and cannot 
be finished until additional orders for color prints have been filled. 

Quantitative analysis of sand sea patterns based on ERTS-1 imagery con- 
tinues, using a visual method of dune density measurement. At present dune 
density measurements have been completed for Australia and Namaland (South West 
Africa) and are partially finished for Saudi Arabia and North Africa. In 
addition to the visual method already underway, a method involving custom 
processing of ERTS-1 computer- compatible tapes is currently being investigated. 

Meanwhile, data concerning the controlling factors, especially meteorological, 
of dune patterns are being gathered, and overlays indicating the direction, 
velocity and constancy of sand -moving winds are being prepared. An overlay 
for the South West Africa dune site has been completed and those for Yuma-Sonora 
and White Sands are nearly finished. Overlays for Pakistan and the Australian 
sites are started. 

Requests for supplemental imagery for China, U.S.S.R., and North Africa 
from Skylab 3, in the form of handheld photography, have been made. A report 
on the geometry and growth of the White Sands, New Mexico, dune field covering 
significant ground truth recently obtained from that site has been completed 
and is awaiting publication. 
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As progress continues on the analysis and recording of sand hody 
patterns and their internal structures, the application of these data to 
an understanding of ancient eolian sandstones with respect to exploration 
for water, oil, gas and other fluids that migrate through these bodies 
becomes increasingly apparent. 



Type I Progress Report 
ERTS-A 

a. Title: A Study of Morphology, Provenance, and Movement of 

Desert Sand Seas in Africa, Asia, and Australia 
ERTS-A Proposal No.: SR-131 

b. GSFC ID No. of P.I.: IN-402 

c. Problems relating to progress: 

The project now has sufficient imagery in hand and on order that planned analyses 
of eolian sand distribution and depositional environment are in progress. Phase 
III can be successfully completed when all of our orders have been filled. At 
present, however, only 22.5 percent of our orders for color prints have been 
fillTed, and our color, mosaics of the foreign test sites are only about half’ 
completed. We have devised means of temporarily continuing work without the 
remaining color imagery, but unless the project can be extended beyond the end 
of the. calendar year, we may run out of time and funds for analysis before the 
necessary color imagery has arrived. Most important, the significant findings 
of this project, which have a potential usefulness for the geological explora- 
tion for oil or water, will be seriously curtailed by the requirement that we 
make a final report based on incomplete imagery and by the lack of adequate 
time to develop the supporting ground truth data needed to substantiate the con- 
clusions reached. We are therefore requesting an extension of our contract to 
31 March, 1974, to provide the necessary time for our orders to be filled and 
our final report to be prepared. 



d. Discussion and plans: 

Quantitative analysis of the sand sea patterns seen on ERTS -1 imagery has 
begun, utilizing a number of techniques, as follows: I 

I 

1 . We are investigating the usefulness of custom processing ; of ERTS -1 
computer- compatible tapes, through the efforts of Larry Soderbloom. and 
George Ulrich of the U.S. Geological Survey Center for Astrogeology, Flagstaff. 
This investigation has two parts : 

a. Parts of ERTS -1 imagery that include small fields of 
very bright sand dunes are being enlarged and contrast- 
enhanced to see if these techniques will provide higher 
spatial and radiometric resolution of these areas than do the 
bulk-processed images. Strips of computer- compatible tapes 
(bands 4 and 7) of EII53-I7IO3 (White Sands, New Mexico) 
were "stretched" by this method and enlarged prints were 
made that do indeed show greater detail at a more useful 
scale than do the bulk- processed black-and-white prints 

of the same image. The same method will be tested on 
imagery of two other small dunefields, the Algodones dune- 
field in California and the Gran Desierto dunes of Sonora, 

Mexico (EH59-I7H5 and EII59-I7U5I, respectively). 

b. Computer processing to provide density frequency 
analyses of imagery in areas of relatively simple and 
consistent dune patterns is planned as soon as the neces- 
sary tapes arrive. 
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2. Photo- linear analysis of dune patterns by laser optical diffraction 

is being investigated through cooperation with L. K. Lepley of the Office of 
Arid Lands Studies , University of Arizona, Tucson, Dr, Lepley has not yet 
reported the results of this experiment. 1 

3. A visual method of measuring dune densities has been developed by 
Dana Gebel of this project, and analyses have been completed for the Simpson 
Desert of Australia and the Namaland dunes of South West Africa. Dune density 
analyses for parts of Saudi Arabia and North Africa are in progress. The 
method used by Mr. Gebel is to count (twice) the dune ridges that cross a 
50-km line measured normal to the trend of tie dunes, and to express the 
average of the two counts as dunes per kilometer for that sample. 

Several sample counts are made for each geographic area, and the 
resulting figures are plotted on a histogram that shows the frequency of 
distribution of classes of dune density in that region. Figure 1 is a 


Figure 1. — Near Here. 

composite of parts of ERTS-1 images (band 7) that illustrates typical linear 
dune patterns in North Africa (test site l), Saudi Arabia (test site 15 ), 
the Simpson Desert (test site 13) and South Africa (test site 4). Super- 
imposed on the image from each site is a histogram showing the frequency of 
distribution of dune densities in that image. 


6 




Figure 1. Portions of ERTS-1 images showing linear (parallel straight) dun© 
type occurrence in four widely separated sand seas: a) Australia; 
b) Southwest Africa; c) Saudi Arabia; d) North Africa, The systematic 
spacings of the dunes are measurable and comparable, as indicated 
by the histograms. 



This sample illustration shows the capability provided by ERTS-1 imagery 
for measuring and comparing dunefield characteristics in deserts having similar 
patterns of development despite wide geographic separation; this capability 
did not exist before ERTS-1, which provides for the. first time, samples (images) 
of a constant and uniform size (scale), from remote and inaccessible sand seas 
all over the world. 

The plan is to use such visual methods, with whatever more sophisticated 
methods prove feasible and not too expensive, to relate dune density and other 
measurable features of sand seas to controlling factors such as wind regime, 
depth of the sand cover, distance from sand source, presence or absence of 
barriers, moisture, vegetation, and time. Such analyses will provide regional 
pictures (thematic maps) of the environment of deposition of eolian sand in 
the major deserts of the world. 

4 . Mr. Steven Fryberger of this project is gathering information about 
the controlling factors outlined above from meteorological data, geological 
reports, aerial photos, maps of all kinds and quality, and other supporting 
ground truth sources. He has now received and plotted sufficient wind data 
for the South West African test sites that this overlay is nearly complete. 
However, the color mosaic on which to mount the mosaic is not complete. 

Meteorological overlays showing the direction, speed, and percentage 
frequency of sand-moving winds are nearing completion for the Yuma- Sonora 
dunefields and for White Sands; they have been started for Australia and the 
Pakistan desert, and overlays for other deserts will be prepared as soon as 
the necessary ground truth data are acquired. Student volunteers on this 
project- -Marion Blancett, Kathy Nation, Chuck Waldron, Philip Gall, and 
Gary Dean— have greatly helped with the preparation of mosaics and the tabula- 
tion of data. 
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5. Linear density transparencies, which were ordered 9 August, 1973 

for analysis of dunefields that are extremely reflective, such as White Sands, 
New Mexico, and parts of Arabia and North Africa, have not yet arrived. 

i 

6. Skylab proposal: We have requested supplemental satellite imagery 

to be acquired through handheld photography, by Skylab 3 astronauts, of 
selected areas (China, North Africa, etc. ) for which little aerial photography 
is available. 

e. Results and application: 

The regional studies of sand seas made possible by analysis of ERTS-1 
imagery have established that widespread patterns of eolian sand deposition 
exist in many places and that similarities and differences in these patterns 
can be measured and compared, on a worldwide scale. Analysis of the relation- 
ships of depositional patterns to controlling factors will require completion 
cf the color mosaics of the test sites, and acquisition cf adequate supporting 
ground truth data, especially wind data. 

Once analyses are complete, the results will be applicable to the 
regional study of ancient eolian sandstones. Such sandstones were formed 
many millions of years ago under conditions believed to be identical to 
those under which the sand seas that we are observing form today. The 
understanding of the deposition of eolian sands provided by analysis of 
ERTS-1 imagery will be applicable to an understanding of the structure and 
distribution of ancient eolian sandstones and their potential as reservoirs 
of oil and of water. 
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f. Reports: 

A paper entitled "Geometry and Growth of the White Sands, New Mexico, 
Dane Field" by Edwin D. McKee and Richard J. Moiola has been prepared for 
publication in the Journal of Research of the U.S„ Geological Survey. This 
report discusses significant ground truth obtained at White Sands through 
studies of dune trenching and core drilling; it interprets features of 
structure heretofore not clearly understood but closely related to certain 
sand patterns illustrated in ERTS images for that area. 

g. Changes in operation: 

Personnel: Mr. Steven Fryberger was added to the project staff 

October 9, 1973, as assistant in charge of meteorological data. 

h. Changes in standing order forms: None 

i. ERTS Image Descriptor forms: Attached 

j. Data Request Forms: Attached. 
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E1094 

E1191 

Ellll- 

E1112 

E1115 

E110S 

E1187 

E1117 

E1117 

E1137 

E1133 

Ell 33 

E1133 

E113 3 

E1318 

E1286 

E1286 

E1135 

ElO 54 

E1109- 

E1109- 

E1109 

E1109 

E1109 

E119 3 

E1321 

E1321 

E1009 

E1C2 7 

E104S 

E1063 

E1081 

E1099 

E1321 

E1321 

E1009 

E1027 

E1045 

E106 3 

E10 81’ 

E10 99' 

E1322' 

El 3 2 2' 

E1315- 

E1315- 

E1315' 

E1313' 

E1318' 

E1318 


06544 

E1322-04024 

E119 2-1726 0 

06542 

E1318-0 7101 

E100 6-15 0 61 

06541 

E1316-03273 

E1006-1506 3 

06535 

E1316-Q 3280 

E1006-18324 

10104 

E1316-0 32 82 

E100 6 -18 3 31 

09045 

E1316-00195 

ElO 32-17382 

03212 

E1320-0 9 045 

E102 8-17160 

06193 

E1331-03104 

E1029-17211 

08492 

E130 4-17504 

E1029-17213 

09453 

E1320-17 39 3 

E1029-17220 

09505 

E13 3 7-17 3 34 

ElO 29-17204 

10071 

E1323-00593 

ElO 30-1725 3 

09322 

El 32 3-0 0 590 

ElO 30-17 26 0 

03111 

E132 8-0 4 364 

EllO 5-174 34 

03222 

E132 8-04 3 7 3 

EllO 2-1726 5 

06551 

E132 8-04 371 

EllO 2-172 71 

07091 

E1321-09103 

EllO 2-1 72 74 

06461 

E1321-09110 

E1102-17280 

06464 

E132 2-00 55 0 

EllO 2-172 8 3 

06470 

E1240-0 305 3 

E1103-17321 

06471 

El 314-06 4 71 

EllO 3-1732 3 

17271 

E1314-05004 

EllO 3-17 330 

09191 

E1314-0 fi 0 0 1 

E1032-17384 

09193 

E1304-0 7322 

ElO 51-17425 

17104 

E1301-10430 

E1051-17432 

07480 

E1301-10435 

E1051-17434 

07522 

E1301-10 441 

ElO 51-17441 

07525 

El 301-10 4 32 

E1101-17215 

07531 

E130 2-10 50 0 

E1101-172 21 

07534 

E1302-1049 1 

EllO 2-1726 2 

07540 

E1302-1049 3 

ElO 30-1726 5 

07200 

E132 2-0 0 5 4 3 

ElO 30-172 71 

17445 

E1326-04254 

ElO 30-172 74 

17451 

E130 7-0 419 4 

ElO 31-17320 

17093 

E130 7-0 4 201 

ElO 31-1732 2 

1709 5 

E1245-002 74 

ElO 31-17325 

17095 

E12 4 5-0 0 2 71 

ElO 32-17375 

17094 

E124 5-0026 5 

E1304-0 7325 

17100 

E1321-00 500 

EllO 3-17 3 32 

17102 

. E1321-00491 

EllO 3-1 7 3 35 

17445 

E12 30-090 4 3 

EllO 4-17 3 35 

17451 

E1061-000 31 

E1104-1 7382 

1709 3 

ElO 30-17 36 2 

E1104-17384 

17095 

• E1105-1 7440 

E1104-17391 

17095 

EllO 5-1744 3 

E1104-1739 3 

17094 

E1105-17445 

EllO 2-1726 5 

17100 

E1175-17315 

E1102-17271 

17102 

EllO 5-17440 

EllO 2-172 74 

05453 

EllO 5-1 744 3 

E1102-172 80 

05451 

EllO 5-1744 5 

E1102-17283 

00140 

. E1176-1 7 391 ; 

EllO 3-17 321 

00143 

E1159-1 744 5 

EllO 3-1732 3 

00145 

E1159-17451 

EllO 3-17 3 30 

00033 

E1174-1 72 54 

EllO 3-17 3 32 

08550 

E1174-17261 

EllO 3-17 335 

08544 

E119 2-1726 3 

E1104-17335 


E1104-17382 
EllO 4-17 3 84 
E1104-17391 
EllO 4-1 7 39 3 . 
E1105-174 34 
ElO 32-17 3 84 
ElO 51-174 25 
E1051-17432 
E1051-17434 
E1051-17441 
E1101-17215 
E1101-17221 
E1102-17262 
ElO 30-17 26 5 
ElO 30-172 71 
ElO 30-17274 
ElO 31-17 320 
ElO 31-17 32 2 
E1031-17 32 5 
E1032-17375 
ElO 32-17 382 
ElO 28-17160 
E1029-17211 
E1029-17213 
ElO 29-17220 
E102 9-1720 4 
ElO 30-172 5 3 
ElO 30-17260 
E1030-17262 
E1318-0 8541 
E1318-0 85 35 
E1315-17103 
E130 8-0 8111 
El 30 8-0 8104 
El 30 8-0 810 2 
E1320-0 7 20 4 
E1320-0 7 211' 
ElO 4 8-0 7111 
ElO 56-0 7114 
E1119-07055 
E117 3-07052 
E1065-07050 
ElO 8 3-0 704 5 
E1209-07050 
E12 26-0 70 0 4 
E115 7-0 7164 
E1049-0 7160 
ElO 6 7-0 7160 
E115 7-0 7161 
E1049-07154 
ElO 6 7-0 7153 
E1192-07115 
E1174-0 7113 
E1156-0 7103 
ElO 6 6-0 70 9 5 
ElO 8 3-0 70 54 
E119 1-07060 



E1155-0 706 0 
Ell 7 3-0 70 5 5 
E106 5-0 70 52 
E10 85-0 716 2 
E1120-07110 
E1048-0 7102 
E1156 -0 710 5 
E10 6 6-0 7101 
E1138-07104 
E112 0 -0 7104 
E12 10-0 710 5 
E1048-0 7095 
E1191-0 84 85 
E1120 -0 7113 
E119 2-0 7112 
E1174-0 7110 
E104 8-0 710 4 
E1156-0 7112 
E1066-0 710 4 
Ell 3 8-0 7111 
E1286-09184 
E1295-0 3110 
E1295-0 3113 
E1325-06575 
E1325-06582 
E132 5-0 6 5 84 
E1352-05141 
E1350-06494 
E1350-06483 
E1350-06485 
E1350-06492 
E1354-0 5260 
E1354-0 52 6 3 
E1350-0 6 4 71 
E1324-04135 
E120 8-0 70 0 3 
E1064-05092 
E10 79-10102 
E112 8-04 2 5 3 
E10 31-17 320 
E10 72-05563 
E10 73-0 60 21 
E1070-05452 
E1053-05511 
E10 70-0 5 46 1 
E10 74-0 6 0 85 
E1075-06141 
E10 75-0 614 3 
E1059-0625 3 
E1059-0 6 2 51 
E10 59-0 6 2 44 
E1122-0 720 3 
E1122-0 720 5 
E1044-0646 3 
E10 67-0 7151 
E106 8-0 720 3 
E1068-07205 


E10 8 3-0 70 4 2 
E10 8 3-0 70 31 
E1049-0 7145 
E10 4 9-0 73.51 
E113 8-0 70 9 5 
E1157-0 7155 
E1139-0 7160 
Ell 39-0 714 5 
E1121-0 7160 
E116 0-0 732 3 
E1105-Q9110 
E110 5-09113 
E1105-09101 
E110 5-09115 
E12 85-09135 
E106 6-0 709 5 
E1120 -0 7101 
E112 2-07212 
E1059-06242 
E1041-06242 
E1041-06251 
E1041-06244 
E1041-06 25 3 
E1051-05391 
E1016-09145 
E1105-09104 
E1113-06250 
Elll 3-06253 
E1125-05520 
E1125-05513 
E1126-05581 
E1126-0 55 74 
E1126-0 5 5 72 
E1126-05583 
E1125-05522 
E1127-06021 
E1127-06015 
Ellll-06142 
Ellll-06140 
E1109-06032 
E1109-06025 
Ellll-06145 
Ellll-06151 
E1074-06062 
E10 71-0 5 504 
E10 71-0 5 510 
E1Q71-05501 
E10 71-0 5 50 4 
E1069-05391 
E10 70-05443 
E1116-06 501 
E1115-0644 3 
E112 7-060 85 
E109 7-064 32 
E1131-06 324 
E113 3-0 64 2 0 
E1009-06534 


E1118-06591 
E1042-06 36 2 
E1042-06355 
E1042-06 35 3 
E10 59-06 315 
E1009 -06 5 2 3 
E10 0 9-0 6 52 0 
E10 09-06 525 
E1092-06130 
E1045-0 6545 
E1041-06294 
E1041-0 6 30 3 
E1041-06 312 
E104 2-0 6 371 
E1042-06 37 3 
E1041-0 6 310 
E1059-06310 
E10 74-0 61 35 
E10 74-06132 
E10 74-06141 
E10 74-06130 
E10 74-0612 3 
E104 3-06411 
E104 3-0 6414 
E1040-06240 
E1356-17390 
E1356-1739 3 
El 3 39-17450 
E13 39-17444 
E13 39-17441 
El 340-1750 2 
E1338-1739 2 
El 341-0 55 20 
E1341-0 5513 
E1341-0 5511 
E1341-0 550 4 
E1341-040 75 
E134 7-0 6255 
E1347-06 321 
E13 56-0 7204 
E134 8-0 30 44 
E10 79-1010 2 
E1066-0 855 3 
E112 8-0 42 5 3 
E1209-03340 
E10 74-04244 
E10 74-04242 
E10 74-0 42 5 3 
E10 74-04251 
E132 3-0 5514 
E132 3-05521 
E1298-05145 
El 315-0 509 0 
El 3 34-0 6 585 
E1320-0 7211 
E1320-0 7204 
E135 3-0 519 5 


E1346-0619 2 
E1332-06473 
E1356-00442 
E1357-07263 
E135 7-0 7260 
E1357-07254 
E13 32-0 50 0 0 
E120 8-0 3281 
E135 3-0 5 20 2 
E1351-0 50 8 3 
E1351-06523 
E135 3-0 70 3 3 
E135 3-0 70 40 
E1363-04301. 
E1367-00025 
E136 9-06 545 
E120 8-0 32 75 
E1335-17102 
E135 7-1744 5 
E135 7-1744 2 
E132 3-040 80 
E132 3-040 74 
E132 3-040 8 3 
El 369-1709 5 
E136 7-0 310 3 
E136 7-0 3101 
El 370-06574 
E1342-0.4133 
E1342-04140 
E1342-04131 
E1344-01162 
E1340-0 0 542 
E1340-0 0 544 
E1381-04 30 4 
E1381-04 30 2 
E1381-04295 
E133 3-05054 
E1379-0419 2 
E1370-0 6 5 80 
El 34 3-0 419 2 
E1369-00135 
E1369-00141 
E136 9-0 0144 
E1338-17392 
E1359-04074 
E1359-040 80 
E1320-Q0433 
El 320-0 0 4 30 
E1344-01165 
E1344-0 1160 
E1343-06032 
El 34 3-0 60 30 
E134 3-0 6 0 2 3 
El 34 3-0 6 0 21 
E1343-06014 
El 34 3-0 6 012 

E1156-0 7114 



E1104-17355 
‘ E135 2-06 575 
El 35 2-0 6 5 82 
E1352-06584 
E1340-0 545 2 
E1340-0 5450 
E1339-1Q 545 
E1370-0 3274 
E13 70-0 32 72 
E13 70-0 3 26 5 
E1371-0 519 4 
E1371-05200 
E1368-00081 
E135 8-1750 1 
E1374-17385 
E1377-00 5 82 
El 377-0 0 591 
E1377-00585 
E1364-0619 3 
E136 4-0 619 1 
E1378-0 41 31 
E1378-04133 
E1369-0 0132 
E1359-0 5 514 
E1359-0 5 512 
E1359-0550 3 
E1359-0 5 50 5 
E1345-04311 
E1345-04302 
E1345-04305 
E1366-0 448 3 
E1130-04 36 3 
E1128-04255 
E1130-0 4 370 
Ell.30-0 4 381 
E10 83-0 3 32 3 
E10 30-0 0 324 
E10 30-0 0 321 
E1030-00315 
E1131-2 35 7 3 
E1133-00042 
Ell 3 3-00045 
E1134-00083 
E1112- 2 35 33 
E1112-2 35 31 
E1112-23524 
E1029-00245 
E1030-00310 
E1011-00253 
E1Q11-0 0 2 5 5 
E1011-0 0 2 50 
E1121-00382 
Elll 8-00220 
E1061-00040 
E109 7-0 004 3 


E10 2 8-0 0 20 2 
E10 2 8-00 20 0 
E10 2 8-00191 
E1028-00193 
E10 2 8-00184 
E1064-00193 
E10 6 4-0 0184 
E1064-00190 
E114 8-2 352 5 
E1209-00254 
E1118-06 59 1 
E113 3-06420 
E1132-06 36 2 
E1149-06323 
E1170-06472 
E116 7-0 6 32 2 
E102 7-00141 
E10 2 7-0 0132 
E1010-00192 
E1010-00195 
E1010-00190 
E1153-00134 
E1148-23532 
E114 8-2 35 2 3 
E1119-00254 
E1119-00260 
E1119-0026 3 
E1116-0 0 0 82 
E1116-000 85 
E10 2 7-0 0135 
E1027-00130 
E10 2 7-0 0144 
E1184-06264 
E118 3-0 6185 
E1201-06191 
El 202-06270 
E1133-06414 
Ell 3 3-0 6411 
E1135-06560 
E1135-06563 
E1130-06265 
E1130-062 72 
E1130-062 74 
Ell 31-0 6 3 30 
E1131-06 333 
E1132-06355 
E1132-06385 
Ell 32-0 6 39 1 
E1099-06511 
E1099-0 6 513 
E1099-06520 
E1099-065 34 
E109 9-06 5 40 
Ellll-06183 
Ellll-06 210 


Ellll-06213 
E112 7-0 6 0 74 
E112 7-060 80 
E112 7-060 83 
E112 7-06 09 2 
E1127-06094 
E1128-06130 
E1128-06153 
E112 8-0 6155 
E1126-0 6 015 
E1126-0 6 0 2 2 
E1126-06024 
E1126-0 6 0 31 
E1126-06033 
E1182-0612 3 
E1182-06130 
E1182-0 61 32 
E10 83-0 70 51 
E10 8 3-0 70 54 
E1116-06 504 
E1116-06510 
E1152-06503 
E1152-06483 
E106 3-06 5 30 
E1063-06533 
E1318-0710 3 
E1318-0 7110 
E1318-0 7.112 
E1063-06551 
E1063-06553 
E106 3-06560 
E1045-06 5 3 3 
E1045-06551 
E1045-06554 
E1042-06 35 3 
E1042-0 6 35 5 
E10 42-0 6 36 2 
E1042-06373 
E1042-06 371 
E104 2-06 350 
E1042-06 380 
E1041-06 29 2 
E10 41-0 6 29 4 
E10 41-0 6 30 3 
E1041-06 310 
E1041-06312 
E1041-0 6 315 
E1041-06321 
E1220-06250 
Ell 3 3-0 6450 
E1133-06452 
E1135-0 6565 
E1136-06 59 4 
E1136-0 7001 
E1136-07003 


E1136-0 7010 
Ell 36-0 7012 
E1136-0 7015 
Ell 36-0 70 21 
Ell 36-07 024 
Ell 37-0 70 70 
Ell 3 7-0 70 7 3 
E12 09 -0 70 50 
E10 8 3-0 70 24 
E10 8 3-0 7045 
E1104-17 355 
E135 7-17445 
E135 7-1 7445 
El 35 7-17445 
E135 7-1744 5 
E10 70-0 5 445 
E1070-05443 
E1129-0 4 30 5 
Eill9-10 324 
E1061-06425 
Ell 34-0 0 0 9 2 
E112 8-0 810 5 
E1116-10 1 35 
E1129-06195 
E1109-09 322 
E118 3-0 6 2 0 3 
E1343-04194 
E1380-06064 
E1380-06070 
El 380-06073 
E110 3-17 3 30 
E1382-06194 
E1382-0 619 2 
E1382-06185 
E13 8 8-17140 
E140 0-0 618 3 
E136 6-10 0 12 
El 366-10 0 14 
E138 3-0 82 70 
E1383-0 8264 
E1400-04 361 
E1400-04 35 4 
E1409-00372 
E1377-05504 
E1337-05510 
E1337-05513 
E1401-04413 
E1401-04415 
E139 8-04242 
El 39 8-042 35 
E13 88-0 32 70 
E138 8-0 32 7 3 
E13 82-0 8214 
E1382-0 8212 
E1382-0 820 5 
El 39 4- 174 9 4 
E1409-0 0 36 3 
E1409-00 3 70 



